HEALTH PHYSICS 


OFFICIAL JOURNAL OF THE HEALTH PHYSICS SOCIETY 


Subject Index for Volume 30 


H. WADE PATTERSON 
Editor-in-Chief 


JUDITH M. BARNETT 
Editorial Associate 


JOHN R. CAMERON 
J. RAY FIELDING ALAN A. MOGHISSI 
KENNETH R. HEID DAVID S. MYERS 
LAMAR J. JOHNSON GENEVIEVE S. ROESSLER 
KENNETH R. KASE DAVID H. SLINEY 
RONALD L. KATHREN J. NEWELL STANNARD 


GEORGE D. KERR JAMES E. TURNER 
Editors 


WILMA S. NICHOLS 
News Editor 


OXFORD NEW YORK PARIS 
PERGAMON PRESS ® lirimestich 





HEALTH PHYSICS 
The Official Journal of the Health Physics Society 





. Patterson, Head, Hazards Control Department, Lawrence Livermore Laboratory, Livermore, CA 94550 
. Barnett, Technical Information Department, Lawrence Livermore Laboratory, Livermore, CA 94550 
. R. Cameron, University of Wisconsin, Madison, W1 53706 

. R. Fiecpina, Idaho National Engineering Lahoratory, Idaho Falls, 1D 83401 

.R. Heip, Battelle-Northwest, Richland, WA 99352 

. R. JoHNson, Los Alamos Scientific Laboratory, Los Alamos, NM 87544 

. R. Kase, Harvard Medical School, Boston, MA 02115 

L. KATHREN, Portland General Electric, Portland, OR 97204 

D. Kerr, Oak Ridge National Laboratory, Oak Ridge, TN 37830 

A. Moauissi, Georgia Institute of Technology, Atlanta, GA 30332 

S. Myers, Lawrence Livermore Laboratory, Livermore, CA 94550 

. §. Roesscer, University of Florida, Gainesville, FL 32601 

. H. Sutney, Army and Environmental Hygiene Agency, Aberdeen Proving Ground, MD 21010 

. N. STANNARD, University of Rochester, Rechester, NY 14627 

E. TurRNER, Oak Ridge National Laboratory, Oak Ridge TN 37830 

W. S. NicHOLS, Oak Ridge Nationa! Laboratory, Oak Ridge, TN 37830 


H 
J 


PREZ < 


DOUPORPATASS 


at Ct 





MEMBERS OF THE ADVISORY BOARD 


Argentina: Rovo.ro E. Touzez, Sociedad Argentina de Radioproteccion; Austria: ALFRED Bose, Osterreichischer Verband 
fiir Strahlenschutz; Belgium: P. De PLAEN, Association Belge de Radioprotection; Czechoslovakia: Emit Kunz, Society of 
Nuclear Medicine and Radiation Hygiene; East Germany: GerorG SITZLACK, Gesellschaft fiir Strahlenschutz; France: JEAN 
STouz, Société Francaise de Radioprotection; Hungary: LasLo Bozoxky, Edtvés Lorand Physica! Society, Health Physics 
Section; India: A. R. GoPpAL-AYENGAR, Indian Association for Radiation Protection; Jsrael: Tuvia SCHLESINGER, The 
Israel Health Physics Society; Jtaly: PigERO CALDIROLO, Associazione Italiana di Fisica Sanitaria e Protezione contro le 
Radiazioni; Japan: YosHiyASU KuROKAWA, Nippon Hokenbutsuri Kyogikai; Luxembourg: ROGER NOESEN, Association 
Luxem bourgeoise de Radioprotection; Mexico: R.M. DENULMAN, Association Mexicana de Protection Radiologica y Fisica 
Medica, A. C.; Netherlands: Z. M. NOOTEBOOM-BEEKMAN, Nederlandse Vereniging voor Stralingshygiene; Nordic Countries 
(Denmark, Finland, Iceland, Norway and Sweden): SAKARI MUSTAKALLIO, Nordic Society for Radiation Protection; 
Philippines: L. N. NiGuiDULA, Philippine Association for Radiation Protection; Poland: Jerzy Pensko, Polish Society for 
Medical Physics, Section of Radiation Protection; South Africa: JOHAN K. Basson, South African Association of Physicists 
in Medicine and Biology, Health Physics.Subgroup; United Kingdom: W. A. LANGMEAD, The British Radiological Protection 
Association, Ltd.; United States and Canada: Paut L. ZiemerR, Health Physics Society; U.S.S.R.: F. G. KRotKov, Board 
of Radiological Health Physics Society; West Germany, Switzerland: J. MeHL, Fachverband fiir Strahlenschutz; S.F.R. 
Yugoslavia: ZDRAVKO BuZADZIC, Yugoslav Radiological Protection Association. 





Business Office: Mr. RicHarb J. Burk, JRr., Executive Secretary, Health Physics Society, 4720 Montgomery Lane, Suite 506, 
Bethesda, MD 20014. Tel. (301) 654-3080. Journal subscribers should inform the Executive Secretary of changes of address. 
Publishing and Advertising Offices; American Continent: Pergamon Press Inc., Maxwell House, Fairview Park, Elmsford, NY 
10523. 

Rest of the world: Pergamon Press Ltd., Headington Hill Hall, Oxford, OX3 OBW, Engiand. 

Membership dues (see Prospectus); application for membership should be made to the Executive Secretary of the Health Physics 
Society. 

Annual Subscription Rate 1977 for non-members, government departments, industrial establishments and all other 
multiple-reader institutions US $145 p.a. (including postage and insurance), educational libraries US $100 p.a. In the interests of 
maximizing the dissemination of the research results published in this important international journal we have established a three- 
tier price structure. Any individual whose institution takes out a library-subscription may purchase a second or additional 
subscriptions for personal use at the much reduced rate of US $30.00 p.a. Published monthly. Two volumes p.a. Aili subscriptions 
orders should be addressed to the Subscription Fulfillment Manager, Pergamon Press Ltd., Headington Hill Hall, Oxford 
OX3 OBW. 


Back issues of all previously published volumes are available in the regular editions and on microfilm and microfiche. Current 
subscriptions are available on microfiche simultaneously with the paper edition and on microtilm on completion of the annual 
index at the end of the subscription year. 

Copyright © 1977 Health Physics Society 


No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means: electronic, electrostatic, 
magnetic tape, mechanical, photocopying, recording or otherwise, without permission in writing from the publishers. 





PERGAMON PRESS 
MAXWELL HOUSE, FAIRVIEW PARK, ELMSFORD, NY 10523 
HEADINGTON HILL HALL, OXFORD OX3 OBW, ENGLAND 





Subject Index 


(Volume 30) 


Accelerators 271, 404 
Safety systems 306 
Accidents 95, 339 
Adsorption 493 
Aerosols 391 
Age Dependence 
Air 439 
Monitoring 145, 234 
Sampling 234, 339 
Airborne Radioactivity 203, 263, 359 
Alpha Radiation 145, 439 
Animal 
Caribou 241, 245 
Chicken 310 
Clams 79 
Cow 203, 345, 356, 447 
Crayfish 329 
Deer 345 
Dog 3, 21, 35, 47, 53, 183, 369, 381, 391 
Fish 411 
Fox 241 
Hamster 491 
Human 35, 113, 173, 203, 241, 243, 245, 247, 
249, 271, 352, 369, 407 
Adult 61, 245, 315, 339 
Children 245 
Infant 61, 339 
Minors 245 
Lamb 203 
Mollusk 329 
Mouse 35, 247, 313, 491 
Rat 85, 161, 191, 240, 247, 491 
Female 318 
Reindeer 241 
Salmon 411 
Scallops 79 
Trout 411 
Wolf 241 
Autoradiography 21 


240, 369 


Background Radiation 221, 399, 485 
Bioaccumulation 203 
Biological Half-life 369 
Body Burden 35, 245, 315, 345, 391 
Bone 

Mineral mass 243 

Weakening of 243 


Calibration 113, 143, 311 
Cancer, Diagnosis 91 


Cell Survival 148 
Chelating, Complexing, and Sequestering agents 
249 
Chelation 313 
Chemical Compounds—Inorganic 
Beryllium oxide 145, 311 
Cerium chloride 53 
Cobaltosic oxide 391 
Cobaltous oxide 391 
Nitrate 191, 247, 313 
Ruthenium tetroxide 352 
Chemical Compounds— Organic 
Ca-DTPA 247 
Citrate 191 
DTPA 249, 313 
Macroaggregatedalbumin 
Plutonium citrate 47, 318 
Tri-sodium citrate 491 
Zn-DTPA 247, 249 
Chromosome 161 
Concrete 263 
Contamination Hazards 
Counting 303 
Critical Organ 352 


173 


209 


Data Processing 
Interpretation 479 
Statistical tests 479 

Deposition Rate 356 

Depth Dose 71 

Detectors 
Exoelectron emission 145 
Ion chambers 439 
Scandium 419 
Scintillation counters 
Solid state 311 
Thermoluminescent 139, 257, 309 
Thermoluminescent dosimeters 135, 309, 311, 

399, 489 

Diet 
Animal 329, 345 
Cereal grains 203 
Eggs 310 
Fish 203 
Fruits 203 
Lead-210 359 
Meat 203, 447 
Milk 339, 356, 447 
Seafood 203 
Vegetables 203 


303, 499 





ii SUBJECT INDEX 


Diffusion 263 
Dilution and Dispersion 209, 447 
Discharge, Thermal 411 
Disposal, Vial 499 
Distribution, Skeletal 
Dose 21, 61 
Calculations 35, 148 
Distribution 53, 71, 173, 257, 299, 418 
Equivalent 85, 125, 299, 418, 485 
Population 71 
Rate 3, 21, 61 
Thyroid 496 
X-ray 91 
Dosimeters 
Accident 296 
Biological 401 
Photographic 119 
Photoluminescent 119 
Radiobiological 296 
Thermoluminescent 
399, 409, 489 
Dosimetry 125, 419 
Absorbed dose per R 71 
Calculations 71, 238 
Gamma 71, 143, 489 
Internal emitters 35, 173, 238 
Mathematical models 167 
Neutron 257, 489, 
Personnel 135 
Thermal neutron 489 
Thermoluminescent 309 


183 


125, 419 


119, 135, 139, 145, 257, 


Ecology 79, 199, 241, 329, 345 
Effects 
Dose 381 
Dose rate 381 
Late 161 
Efficiency 479 
Electron Microscope Safety 231 
Elements and Isotopes 
Americium-241 191, 313, 439, 485 
Calcium 313, 411 
Calcium-48 485 
Carbon-14 355, 485 
Cerium-144 53 
Cesium 241 
Cesium-137 113, 245, 315, 339, 409, 411, 447, 
465, 485 
Cobalt 391 
Curium-242 191 
Hydrogen-3 355, 419, 485 
Iodine 345 
Iodine-127 61 
Iodine-129 61, 345, 496 
Iodine-131 113, 339, 356, 493 
Lead-202 485 


Lead-204 485 

Lead-205 485 

Lead-210 359, 485 

Mercury-203 240 

Molybdenum-99 179 

Niobium-95 302 

Plutonium 209, 249, 318, 491 
Plutonium-237 47 

Plutonium-239 35, 479, 491 
Potassium-40 485 

Radium 243 

Radium-226 21, 35, 183, 369, 381, 485 
Radium-228 485 
Radon 145, 263 
Radon daughters 
Rubidium 401 
Rubidium-87 485 
Ruthenium 329, 352 
Ruthenium-103 302, 352 
Ruthenium-106 329, 465 
Strontium-89 179, 339, 465 


234, 263 


Strontium-90 3, 21, 179, 183, 199, 339, 381, 447, 


465, 485 
Strontium/calcium ratio 183 
Technetium-99m 173, 179 
Tritium 203, 310, 407, 419, 485 
Uranium-234 485 
Uranium-235 485 
Uranium-238 485 
Vanadium-50 485 
Yttrium-90 3, 21, 179, 381 
Zirconium-95 302 
Emergencies and Emergency Planning 306, 339 
Environmental Contamination . 221 
Airborne 95, 203, 263, 302, 356, 359, 465 
Aquatic 95, 203, 411 
Biogeochemical behavior 
302, 329, 345, 447 
Correlation studies 203, 263 
Dosimetry 125 
Food chains 
Hazard assessment 95 
Kinetics 61, 215, 241, 447 
Milk 356, 447 
Models 199, 447 
Natural 221 
Radioactivity 71 
Transport 61 
Errors 479 
Excretion 391, 491 
Interpretation of 359 
Exoelectrons 311 


Fallout 302, 315, 345, 356, 407, 447 
Female 352 
Fertility 161 





199, 203, 209, 215, 241, 


61, 203, 241, 310, 329, 345, 359, 447 


SUBJECT INDEX 


Fetus 247 Mammography, X-ray 91 
Film 119 Man 
Fission Reference 411 

Products 329, 447 Standard 411 
Forearm 411 Mathematical Models 85, 148, 238, 404 

Maxey Flats 281 
Gamma Radiation 71, 79, 143, 221, 263, Medical and Dental Radiation 229, 257, 418 
404, 493 Metabolism 

Gas, Tissue Equivalent 439 Chicken 310 
Generators 179 Cow 345 

Contamination of 179 Deer 345 

Hazards of 179 Dog 53 
Growth Reduction 79 Human 411 

Mine Tailings 263 

Half-life 315 Mixed Radiation 148 
Half-value Thickness 143 Monitoring 
Health Physics 271, 306, 351 Air 145, 234, 356, 465, 479 
Hormone, Paraiiyroid 313 Environmental 71, 221, 399, 404, 465 
Hot Spots 21 Personnel 119, 296 
Humerus 21 


Neutrons 404 
Imaging Agents 173 Non-Occupational Exposure 271 
In vivo Counting and Counters 
Estimation of body burdens 113, 315, 352 Occupational Exposure 271 
Instrumentation Organ and Tissue 
Discrimination 303 Adrenal giands 53 
Pulse shape 303 Blood 47, 161, 240, 296, 313, 356, 391, 401, 407 


Survey instruments 125 Bone 21, 35, 241, 243, 313, 359, 369 
Interlaboratory Comparisons 311, 409 Cortical 3, 183 
Internally Deposited Radionuclides 240, 243, 249, Marrow 3, 161 
485 Trabecular 3, 183 
Correlation studies 241, 359 Brain 240 
Dosimetry 21, 35, 173, 238 Cartilage 391 
Excretion 47, 53, 191, 249, 318, 359, 391 Endocrine gland 53 
Ingestion 3, 21, 61, 339, 359, 381 Gastrointestinal tract 53 
Inhalation 53, 61, 352, 359 Gonad_ 53, 71 
Injection 3, 21, 183, 240, 247, 313, 318, 381 Kidney 173, 203, 240, 391 
Interspecies comparison 241, 345, 381, 491 Liver 47, 53, 173, 191, 203, 240, 313, 391 
Intubation 191 Lung 53, 173, 203, 391 
Organ burdens 35, 47, 53, 113, 240, 241, 345, Mouth 352 
391 Muscle 241 
Organ distribution 203 Nasopharynx 352 
Retention 3, 47, 53, 183, 240, 313, 315, 356, Nose 352 
359, 369, 391 Ovaries 173 
Uptake 3, 53, 345, 359, 369, 391, 491 Pancreas 53 
Wounds or through skin 249 Sinus, Paranasal 352 
Inventory 281 Skeleton 3, 47, 53, 369, 381, 391, 491 
Ion Chambers 439 Testes 173, 229 
Isotopic Sources 143 Thyroid 61, 345, 352 
Tissue 
Lake Michigan 411 Hematopodietic 3 
Leaves 199 Soft 491 
Lesions, Osteolytic 243 
Linear Energy Transfer 299 Particles and Photons 
Alpha radiation 145 
Males 315 Gamma radiation 71, 79, 143, 221, 263, 404, 493 





SUBJECT INDEX 


Neutrons 404 
Pathways 61 
Personnel Monitoring 119 
Plant 199 

Alfalfa 447 

Barley 447 

Ensilage 447 

Forest 199 

Lichen 241, 245 

Rain Forest 199 

Trees 199 
Plasma 318 
Plume, Thermal 411 
Pollution, Thermal 411 
Precision 479 


Quality Factor 299 


Radiation 

Electromagnetic 161 

Electron microscopes 231 

Natural 485 

Non-ionizing 161 

Standards 113, 167, 351, 417, 496 
79, 148, 381 
85, 351 


Radiation Effects 
Carcinogenesis 


Cellular 401 
Chromosome aiterations 296 
Hematopoetic effects 401 
On materials 493 
Radioactivity in Food and Water (see also Diet) 
203, 329, 345, 447 
Radioactivity in Humans 113, 203, 249, 485 
Radiochemical Analysis 465 
Radium Patients 243 
Reactor 
Release 95 
Siting 339 
Relative Biological Effectiveness 148 
Reprocessing, Fuel 496 
Resin 
Polymeric 493 
Silver impregnated 493 
Respiratory Protection 263 
Respiratory System 191 
Risk Evaluation 306, 3514 
Roentgen-Area-Product 91 


Scattering 404 

Scintillation Counters 355 
Scintillator, Liquid 355, 499 
Sclerosis 21 


Sealed Sources 
Radium-226 143 
Shielding 229, 263, 271, 404 
Soil 199, 215 
Spectral Distribution 302 
Spectrometry 221 
Alpha Particle 303 
Standards and Guides 
Statistics 479 


113, 167, 351, 417, 496 


Thermoluminescence 135, 489 
Calcium fluoride 399 
Calcium sulfate 257 
Lithium fluoride 309, 409 
Magnesium orthosilicate 139 

Thyroid 339, 496 

Tissue Equivalent Materials 439 

Toxicity 247 

TSEE 311 

Tumorigenicity 85 

Tumors 161 


Unit 417 
Uranium mining 145 
Urine 318, 407 


Vial 499 


W Values, TE Gas 439 
Wastes 

Burial 281 

Disposal 215 

Low-level 281 

Radioactive 281, 329 

Records 281 
Water, Drinking 407 
Water, Tritiated 407 
Weapons Tests and Effects 
Weight 

Body 3 

Forearm 411 
West Malaysia 302 
Whole Body Counter 
Windscale 339 
Wood 199 
Wounds, Contaminated 249 


302, 345, 356, 447 


31D; 392 


X-rays 

Diagnostic 91 
Electronic 231 
Exposure control 229 
Product radiation 231 
Shielding 229 
Xeromammography 91 





Authors are requested to return their corrected proofs within 48 hours to the address given on the gummed label provided 
and indicated on the first page of the manuscript. 


INSTRUCTIONS TO CONTRIBUTORS 


Submission of manuscripts 


Language: Manuscripts must be submitted in English. 

Health Physics publishes manuscripts concerning original 
research (radiation, radiological and nuclear physics, 
dosimetry, internal dose, waste disposal, ecology, radio- 
biology, etc.) and applied and development work (monitoring 
techniques, air sampling, administrative procedures, exposure 
data, accident evaluations, etc.). 

The original and two copies of manuscripts. double spaced 
and typed on one side of 8} Xx 11 in. paper (A4 paper, 
~23 x 30cm, acceptable) with 1} in. margins at top, sides 
and bottom of page, should be submitted as foilows: 


All Papers, Notes, Letters to the Editor, and other corres- 
pondence: Editorial Office, Health Physics Journal, 
Hazards Control Department, Lawrence Livermore 
Laboratory, Livermore, CA 94550. 

All News Items: W. S. Nichols, Health Physics Division, 
Oak Ridge National Laboratory, Oak Ridge, TN 37830. 


With the exception of News Items, the Editorial Office 
will be responsible for scheduling all manuscripts for pub- 
lication. After acceptance of your manuscript, questions 


concerning its scheduling, reprints, etc. should be directed 
to the Editorial Office at Lawrence Livermore I.aboratory. 


Papers. Title of the paper (in caps). name and complete 
address of author(s), and abstract should appear on the 
first page. If more than one author or address,: please 
underline the name and address of the person to whom 
correspondence and the proofs should be sent. Begin the 
text 5 lines below the last by-line to allow for the date of 
receipt of the manuscript to be added. Authors are requested 
to inform the Publisher of any change of address which 
occurs while their paper is in the process of publication. 


Notes. Should be 8 pages or less, including figures and 
tables. Title of the Note (in caps), name and complete 
address of author(s) should appear on the first page. Begin 
the text 5 lines below the last by-line to allow for the date 
of receipt to be added. The name (on the right) and address 
on the left) should also appear at the end of the Note. 


Letters to the Editor. Letters to the Editor should be 
written as letters since they are intended to express a personal 
point of view. A title should appear on the first page. Letters 
will not be reviewed except to determine the appropriateness 
of the subject matter, to exclude obvious errors and to assure 
conformance with good taste. Following the title, a letter 
should begin with a salutation and the name(s) and address 
of the authors should appear at the end. Anonymous 
letters will not be published. 


Preparation of Manuscripts 


Abbreviations. Please refer to the list published in Health 
Phys. 25, 533 (1973). 


Figures and tables. Three high-quality reproductions 
(approximately 8$ x llin.) for all figures, photographs, 
tables, etc. must accompany your paper. The lettering must 
be of such a size that letters and symbols will remain legible 
after reduction to fit the printing area available. Figures 
and photographs should be kept to a minimum and generally 
should not duplicate information in tables or other material. 


Figures and tables, and their captions, should be iargely 
understandable without reference to the text, particularly 
with regard to units and quantities represented. Please use 
Arabir numerals when numbering the figures and tables, and 
indicate the figure number and author’s name on the reverse 
of each reproduction. In the interests of economy and in 
order to avoid the introduction of errors, tables will be 
reproduced by photo-offset means directly from the authors’ 
typed manuscripts. In case of difficulty, please consult the 
Photoreprographic Unit of your institution. A separate 
sheet with a list of all figure and table captions must be 
attached at the end of the paper. 


References. Effective immediately, references should be 
listed, typed (double spaced), in alphabetical order at the 
end of the paper. Manuscripts not conforming to this 
alphabetical system will be returned to the author for 
correction. In the text, references should be referred to 
only by the first two letters of first author’s surname and 
year of publication. Should you have the same two letters 
use the first three letters of first author’s surname. When 
reference is made more than once to same author and year, 
a, b, c, etc. should be added to date in text and reference 
list. The abbreviated reference as it appears in the text 
should be put in a left hand column in list of references. 
The reference list should be compiled in the following manner: 
initials; surname and initials of author(s); ysar of publi- 
cation; title of article (in quotes); name of journal (under- 
lined) using World List of Scientific Periodicals abbreviation; 
volume number; page number. Please note that ‘‘er al.” 
will not be acceptable in the reference list. Please identify 
laboratory reports completely and not by initials only in the 
reference list. For specific examples, please refer to a recent 
issue of the Journal or the Editor’s Page published in Health 
Phys. 30, | (1976). 


Equations. A\l equations should be typewritten. Mathe- 
matical notations should be simple, avoiding when feasible 
such complexities as fractions within fractions, subscripts 
on subscripts, etc. Special symbols such a f, 5. ~. >, etc. 
must be typed or lettered carefully in the proper size, and 
exponents and subscripts should be clearly positioned. 


Mass numbers. Health Physics foliow the practice of 
placing the isotope mass number at the upper left of the 
element symbol, i.e. ®°Sr. 


Proofs 


Corrections to proofs should be restricted to printer's and 
editorial errors only. Other than these, very substantial 
alterations may be charged to the author. 


Publication charges and reprints 


For papers published in English, the author’s institution 
is requested to pay a publication page charge of $50.00 
per page, which entitles the author to 100 free reprints. 
Additional copies may be obtained at reasonable cost by 
ordering on the reprint order form supplied with the proofs. 
Payment of page charges for articles in English is not a 
requirement for acceptance of a manuscript if one of the 
authors is a member of the Health Physics Society. However, 
the Board of the Health Physics Society urges all authors to 
make a serious effort to have page charges paid in order to 
maintain present subscription rates and requires payment 
where none of the authors is a Society member. 





